Keywords: common marmoset distress vocalizations fathers infant care infant dependency isolation calls mothers odours Although there has been great interest in the evolutionary approach to cooperative breeding species, few studies actually directly compare fathers and mothers on their motivation to parent offspring. We tested the responsiveness of common marmoset mothers and fathers to vocal and olfactory cues from their own and other infants using a two-chamber test apparatus designed to evaluate responses in the absence of competition from other caregivers within the family. We tested parentally experienced mothers and fathers living with young infants and former parents with no current offspring to address the following questions: (1) do mothers and fathers respond equally to sensory cues of infants; (2) do parents discriminate cues of their own offspring when the infants are highly dependent and when the infants are more independent; and (3) are parents responsive to both auditory and olfactory cues? Mothers and fathers reacted similarly in all tests. Parents responded equally to isolation calls from their own and unfamiliar dependent infants and there was minimal response to olfactory cues. Responses to infant vocal cues were significantly stronger when infants were dependent upon direct parental care. There was no difference in response between parents whose infants were no longer dependent and former parents with no current offspring. The results show that both parents are highly responsive to infant vocal cues when their own infants are dependent on parental care, supporting an effect of hormonal priming. However, parents only showed behavioural discrimination between vocalizations from their own and unfamiliar infants when their infants were mostly independent.
Although there has been great interest in the evolutionary approach to cooperative breeding species, few studies actually directly compare fathers and mothers on their motivation to parent offspring. We tested the responsiveness of common marmoset mothers and fathers to vocal and olfactory cues from their own and other infants using a two-chamber test apparatus designed to evaluate responses in the absence of competition from other caregivers within the family. We tested parentally experienced mothers and fathers living with young infants and former parents with no current offspring to address the following questions: (1) do mothers and fathers respond equally to sensory cues of infants; (2) do parents discriminate cues of their own offspring when the infants are highly dependent and when the infants are more independent; and (3) are parents responsive to both auditory and olfactory cues? Mothers and fathers reacted similarly in all tests. Parents responded equally to isolation calls from their own and unfamiliar dependent infants and there was minimal response to olfactory cues. Responses to infant vocal cues were significantly stronger when infants were dependent upon direct parental care. There was no difference in response between parents whose infants were no longer dependent and former parents with no current offspring. The results show that both parents are highly responsive to infant vocal cues when their own infants are dependent on parental care, supporting an effect of hormonal priming. However, parents only showed behavioural discrimination between vocalizations from their own and unfamiliar infants when their infants were mostly independent.
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In some species, mothers are assisted by fathers and by nonbreeding helpers (cooperative breeders; Clutton-Brock, 2009; Russell, 2004) . Cooperative breeding systems are uncommon in mammals, but there are some clear exceptions such as the Callitrichidae (New World monkeys), Canidae (dogs), Herpestidae (mongooses), Bathyergidae (mole-rats), Castoridae (beavers), Hystricidae (porcupines), Muridae (mice and rats) and terrestrial Sciuridae (squirrels) (Lukas & Clutton-Brock, 2012) . Callitrichids live in groups of 3e15 individuals in the wild, composed mainly of related individuals (Yamamoto, Arruda, Alencar, de Sousa, & Araujo, 2009). There is usually only one reproductive female who has a high reproductive rate owing to twin births as well as postpartum ovulations occurring 10e20 days after birth (Lunn & McNeilly, 1982; Ziegler, Savage, Scheffler, & Snowdon, 1987) , and who requires help from all family members for infant care (Snowdon & Ziegler, 2007) . Cooperative infant care in callitrichids occurs especially through carrying and food sharing but also through grooming, protecting and other types of care (Snowdon & Ziegler, 2007) .
From an evolutionary point of view cooperative breeding has been associated with biparental, socially monogamous mating systems in mammals (Lukas & Clutton-Brock, 2012) and birds (Cornwallis, West, Davis, & Griffin, 2010) . Biparental care is part of cooperative breeding although it is also found in many other species without cooperative care. Among mammals biparental care has been described in some rodents (prairie voles, Microtus ochrogaster, California mice, Peromyscus californicus, Mongolian gerbils, Meriones unguiculatus, and Djungarian hamsters, Phodopus campbelli; Wynne-Edwards, 2001) and in nonhuman New World primates such as the titi monkey, Callicebus spp., owl monkey, Aotus spp., Goeldi's monkey, Callimico goeldii, marmosets, Callithrix spp. and tamarins, Saguinus spp. and Leontopithecus spp.
Biparental care in callitrichids involves a complex communication system between the breeding female and the expectant father
